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Skin-friendly adhesive 

TECHNICAL FIELD 

5 .The present invention relates to a skin-friendly 
adhesive and to a wound dressing which is provided with 
such an adhesive. 

BACKGROUND TO THE INVENTION 

10 

Healthy skin normally has a pH of between 4.0 and 6.0, 
which, according to expert opinion, is the most 
favourable environment for the skin. There are a number 
of different pH-dependent biological and biochemical 
15 mechanisms which contribute to the optimum pH for the 
skin being within this range. 

It has been, known for a long time that the ''acid cloak" 
provides a direct protection against undesirable micro- 
20 organisms, which do not flourish in the acid 
environment , 

One of the most important functions of the skin is to 
constitute a two-way barrier which firstly regulates 

25 evaporation of water from the*' body and secondly 
prevents undesirable " substances and particles from 
penetrating the skin from the outside. For example, the 
barrier protects against bacteria, fungi, viruses, 
allergens and toxic substances. The barrier also 

30 protects against proteolytic enzymes which can attack 
' the skin when pus or faeces comes into contact with the 
skin. Research has shown that a naturally weakly acid 
pH of the skin round about a pH of 5 is a prerequisite 
for maintaining the normal barrier function of the 

35 skin. For example, it has been shown that using 
alkaline and neutral soaps damages the skin barrier 
much more than does using acid soaps. Various enzyme 
reactions in the stratum cornemn which regulate the 
assembly of the, sensitive lipid barrier are heavily 
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dependent on the pH, which also suggests that it is 
important for the skin to maintain a. naturally acid pH. 

The barrier function of skin which surrounds wounds and 
5 skin which is affected by va^rious skin diseases is 
often damaged. The skin barrier is frequently greatly 
impaired due to the underlying -disease or damage. For 
example, the skin surrounding venous leg ulcers is ^ 
extremely thin and sensitive. In certain cases, the 

10 barrier is impaired still further by the ' medical 
treatment. The • skin can also be weakened by 
radiotherapy and cortisone treatment, which often have 
• to be initiated in the case pf patients with wounds. In 
addition, the skin is frequently stressed still further 

15 in connection with changes of dressing. In general, the 
adhesive on many commonly occurring self-adhesive 
dressings draws with it a layer of corneocytes when the 
dressings are detached from the skin. When dressings 
are changed repeatedly, the changes contribute to a 

20 weakening of the barrier, still further. Another side- 
effect in connection with wound and skin care is 
eczema, and accordingly an impaired barrier, which can 
be obtained from ointments, plaster adhesives and 
topical medications. Another factor which has a 

25 negative effect on the health of the skin is occlusion, 
which has been shown to increase the pH of the skin and 
weaken its barrier. This effect is achieved when a tape 
or dressing is adhered to the skin, in connection with 
which the moisture content increases in the contact 

30 . surface under the adhesive. After a few days, it can be ■ 
seen that the skin is moist under the dressing and it 
is possible to measure a pH value which is increased 
and is often around 7. The lower the vapour^ 
permeability of the dressing- or the tape, the more 

35 rapid and more pronounced does this effect become. 
After 3-4 weeks of occlusion, an inflammation normally 
arises as a result of the increased moisture content 
and the increased" pH. The conclusion is that it is 
particularly important to maintain or, alternatively, 
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restore a natural pH to the skin surrounding a wound 
and to skin which has been weakened in some other way. 

The self-adhesive dressings and sticking plasters which 
5 are used today are provided with adhesives which are 
pH-neutral, i.e. they do not affect the pH of water 
which is in contact with the adhesive. None "of these 
product types possesses adhesive which has been 
demonstrated to actively ensure the correct pH when the 
10 adhesive is in contact with the skin. 

EP 564 307 Al describes a formulation which buffers the 
pH in body fluids,' in particular urine, to approx. 5 
when the fluid comes into contact with the formulation. 

15 The aim is for- the urine to have an acid pH if it leaks 
out onto the skin since weakly acid urine is less 
harmful to the skin. It is emphasized, • however, that 
the invention does not affect the pH of the skin; 
instead, it simply adjusts the pH of the leaking fluid. 

20 . 

EP 276 561 Al describes a self-adhesive tape which has 
an analgesic and anti-inflammatory effect. The pH of 
the adhesive is within the range 4-9. No buffer is 
added and the function is not to adjust the pH of the 

25 skin via the adhesive, either. 

JP 61282313 describes a self-adhering adhesive which 
contains proteolytic enzymes. Following application, 
these enzymes are intended to leak out onto the skin 
30 and to dissolve the keratin on the skin in order, in 
contrast to our invention, to impair the barrier effect 
of the skin. A pH modifier, which has the optimum pH 
for the enzyme in question, is also added. The modifier 
leaks out together with the enzyme. 

'35 

The aim of the present invention is to produce a skin- 
friendly adhesive which ensures an appropriate pH on 
skin which is covered with such an adhesive. 
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According to the invention, this aim is achieved by 
means of a skin-friendly adhesive, which adhesive is 
5 characterized in that it contains a substance which, on 
contact with pH-neutral water, lowers the pH of the 
water. 

In a preferred embodiment, the pH is lowered to between 
10 3,5-6,0, preferably between 4,5-5.8, and, more 
preferably, between 4,9-5.5. 

The buffer consists of alpha- or beta-hydroxyacids and 
their salts, for example sodium citrate and citric acid 
15 or sodium propionate and propionic acid. 

The buffer can also consist of an inorganic buffer, for 
example a phosphate buffer consisting of NaH2P04 and 
Na2HP04 . 

20 

The pH-lowering siibstance can also consist of an 
ampholytic substance whose carboxyl groups are 
partially substituted by a positive ion, preferably 
Na\ 

25 

Alternatively, the pH-lowering substance can consist of 
a mixture of one or iaore components consisting of 
alpha- or beta^-hydroxyacids and their salts, such as 
sodium citrate and citric acid and sodium propionate 
30 and propionic acid, phosphate buffer, such as NaH2P04 
and Na2HP04, and an ampholytic substance whose carboxyl 
groups are partially substituted by a positive ion, 
preferably Na*. 

35 In addition to containing a substance which lowers the 
pH of the skin, the . skin-friendly adhesive according to 
the invention can also contain a hydrophilic polymer 
which, on swelling, increases the area of contact of 
the adhesive with skin moisture. Furthermore, the 
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adhesive can contain an additive consisting of a 
preparation having a pharmaceutical effect. 

In addition, the adhesive should adhere to the skin 
5 with a force of between 0.5-3 N, preferably 0.5-2 N and 
most preferably 0.7-1.5 N. 

The invention also relates to a wound dressing which 
comprises an adhesive-coated supporting material which 

10 is coated with an adhesive as described above. In this 
. connection, a wound dressing is also understood as 
meaning a sticking plaster and a plaster for treating 
skin diseases. The supporting material preferably 
consists of a flexible flat material, such as a plastic 

15 f ilm, - a knitted or woven fabric, a foam lamina or a 
nonwoven fabric. The supporting material is adhesive- 
coated either on one side or on both sides. In a 
variant, parts of the supporting material can lack an 
adhesive coating. The adhesive advantageously consists 

20 of a solvent-based or water emulsion-based acrylate 
adhesive, a tacky hot-melt adhesive, or a silicone 
adhesive which adheres to the skin, or a mixture of two 
or- more of the said adhesive types. 

25 The invention also relates to the use of an adhesive as 
described above on a sanitary towel, a panty liner, a 
wig, an ostomy bag or ostomy compress, an explant or 
false eyelashes. 

30 BRIEF DESCRIPTION OF THE FIGURES 

The invention will now be described with reference to 
the attached Figures, of which; 



35 



Fig. 1 shows a diagram of a sticking plaster in 
accordance with one embodiment of the invention. 
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Fig. 2 shows a diagram of a wound dressing in 
accordance with another embodiment of the invention, 
and 



5 Fig. 3 diagraimatically illustrates a method for 
determining the adhesion of a dressing to the skin. 

DESCRIPTION OF EMBODIMENTS 

10 Figure 1 shows a diagram of a sticking plaster which 
consists of a supporting material 1 which is coated, on 
one of its sides, with an adhesive layer 2. The 
adhesive layer 2 consists of an adhesive matrix to 
which is added a substance which, on contact with skin 

15 moisture, lowers the pH of the skin to an appropriate 
value if this pH is too high. 

The supporting material 1 consists of an easily flexed 
material to which the adhesive readily adheres, for 

20 example a textile material, a polymer foam, a plastic 
material or a nonwoven material. The supporting 
• material should .consist of a flat (^^unidimensional") 
material, for example a plastic film, a knitted or 
woven fabric or a foam lamina. While the adhesive 

25 coating can be restricted to being only present on one 
side of the supporting material, it can also constitute 
an impregnation in porous supporting materials, with 
the adhesive, penetrating, into the supporting material 
and reaching out onto its other side. The adhesive 

30 coating can also surround the supporting material 
entirely, such that broadly speaking all the parts of 
the supporting material are surrounded by adhesive. The 
adhesive does not need to cover the whole of the 
supporting material but can instead be restricted to a 

35 part of the supporting material. The invention 
primarily relates to those self-adhering adhesives 
whose tackiness is not dependent on a particular water 
content, such as many self-adhesive hydrogels which 
contain large proportions of water. 
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The self-adhering adhesive in the adhesive layer 2 is 
of the dry self-adhering adhesive type which, by and 
large, does not contain water and which does- not need 
5 to contain water in order to be self-adhering. However, 
small residues of water may be present due to 
incomplete drying or as a result of the equilibrium 
with the natural atmospheric moisture. .The adhesive can 
consist of different skin- friendly adhesive types which 

lb are generally used for dressings and other products 
which are to be attached to the skin, such as solvent- 
based acrylate adhesives, water emulsion-based acrylate 
adhesives,. self-adhering hot-melt adhesives, self- 
adhering silicone adhesives, etc. Mixtures of diffetent 

15 adhesive types can also be used. In this present 
context, self-adhering is understood as meaning an 
adhesive which attaches the dressing/plaster to normal, 
non-wet skin by means of adhesion and that the dressing 
does not fall off due to its own weight. The dressing 

20 should be able to be loaded by the force of gravity for 
at 'least one hour and at the same time cope with body 
movements which are not too violent. 

The force with which the dressing adheres to the skin 
25 is measured using the following method, which was 
developed by the inventor and which is illustrated 
diagrammatically in Figure 3. Strips A of the 
dressing/plaster having a width of 25 mm are applied to 
the backs of eight individuals and allowed to remain in 
30 place for four hours. After that, the strips A are 
peeled off at a speed of 25 mm/s and the peeling force 
Fl is measured. The angle of peeling, i.e. the obtuse 
angle which is formed, on peeling, between the skin and 
the peeled-off part of the strip A, should be 135% as 
35 shown in Figure 3. The mean value of the force Fl 
should be 0.2-3 N for a correctly functioning dressing 
or correctly functioning plaster. It has been found 
that very good function is obtained when the" force Fl 
is within the interval 0.5-2 N, preferably 0.7-1.5 N. 
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In a 18 O'^ peel adhesion test in accordance with ASTM- 
3330 M-81, for measuring the force of adhesion to 
polished steel plates, the force which is measured 
5 should be between 0.3-2.0 N, expediently 0.5-1.5 N and 
preferably 0.7-1,0 N. 

The adhesive in the adhesive layer 2 has been provided 
with an additive of acidic substances which imparts a 

10 weakly acid pH to the adhesive" surface when the 
adhesive comes into contact with skin moisture. This 
pH-lowering substance is uniformly distributed in the 
adhesive layer (or, if the adhesive layer is thick, in 
at least the outermost part of the adhesive layer which 

15 is in contact with the skin) ' in order to achieve the 
most uniform effect. When skin moisture comes into 
contact with the acid substance, which is located in 
the dry state in the adhesive, some of the molecules 
pass into solution and bring about the desired pH in 

20 the moisture layer of the skin. In order to ensure that 
the pH of the skin comes to lie within the desired 
range, it is expedient to select those additives which 
have a buffering effect within the correct pH interval. 
Alternatively, additives are selected which are so 

25 weakly acid, even in the concentrated state, that they 
are unable to lower the pH below the desired interval. 

If it is decided to use a . buffer as the acidic 
additive, this buffer can then be a two-component 

30 buffer consisting of organic acids and their sodium 
salts, for example alpha- or beta-hydroxyacids and 
their salts, such as sodium citrate and citric acid or 
sodium propionate and propionic acid. Buffers based on 
the sodium salts of phosphoric acid can also be used, 

35 Examples of this type of two-component buffer are 
ascorbic acid/sodium ascorbate, citric acid/disodium 
hydrogen phosphate, citric acid/sodium citrate, 
glycolic acid/sodium glycolate, lactic acid/sodium 
lactate, malonic acid/sodium malqnate, tartaric 
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acid/sodium tartrate, and salicylic acid/sodium 
salicylate. The abovementioned buffer components can 
also be combined in many different ways and consist of 
three or more buffer components. It is also possible to 
5 use those substances, as the buffer, which possess both 
acidic and basic groups within the same molecule and 
which thereby have a buffering effect within 
themselves. For example, polymers possessing carboxyl 
groups of which some are in acid form and others in' 

10 base form (-COOH and -COO'Na*, respectively) can have a 
buffering effect- within the correct range. An example 
of polymers of this type is carboxymethyl cellulose 
some of whose carboxyl groups consist of the sodium 
salt of the carboxylic ' acid. Pectin also has a 

15 buffering effect within the ' correct range. The buffer 
system can also consist ' of mixtures of the 
abovementioned buffers. Furthermore, the acidic 
substances are expediently distributed homogeneously in 
the adhesive. However, in the case, of thick adhesive 

20 layers, for example- those which extend on both sides of 
the supporting material, it can be sufficient to admix 
the acidic substances with that part of the adhesive 
layer which is adjacent to the skin during use. 

25 The invention which is described below solves the 
problem of the pH being too high- at the interface 
between, skin and adhesive, under self-adhesive wound 
dressings and sticking plasters. A self-adhesive 
dressing or a plaster in accordance with the invention 

30 is provided with a dry self-adhering adhesive which is 
applied to the dressing. The self-adhering adhesives to 
which this present document relates normally bind* only 
extremely small quantities of skin moisture. Transport 
of skin moisture in the adhesive layer is therefore 

35 highly restricted. The buffer particles are frequently 
well-protected by the adhesive, something which makes 
it appreciably more difficult for the skin moisture to 
activate the pH-lowering substances. In order to obtain 
an adequate effect despite this, it is necessary to use 
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a large .excess of acidic substances. The quantity of 
acid or buffer which is required can be reduced by 
adding hydrophilic polymers to the adhesive. These 
hydrophilic polymers are expediently of the hydrogel 
5 type which, on contact with moisture, assimilates 
moisture by means of swelling absorption. When the 
hydrogel molecules, which consist of long polymer 
chains, swell, they open up channels in the adhesive 
thereby allowing the skin moisture to come into contact 

10 with a larger proportion of the acidic additive. This 
makes it possible to increase the supply of acidic 
substances and increase the period during which the pH 
is lowe^red.* In order to achieve the greatest and most 
uniform effect, these hydrophilic polymers should be 

15 well distributed in the adhesive. It is also possible 
. to select , those additives which .combine all the 
• abovementioned functions; 1) ai weakly acid pH with 2)' a 
certain degree of buffering capacity and 3) swelling 
absorption on the addition of water, for example the 
.20 sodium salt of carboxymethyl cellulose or pectin. 

A hydrogel which is to be used in a dressing in 
accordance with the invention should be non-toxic and 
tissue-friendly. Such hydrogels are found, among the 

25 hydrogels which are used as foodstuff thickeners. 
Examples are carboxymethyl cellulose and its sodium 
salts, polyvinylpyrrolidone, xan..than gum, " pectin, 
various starch derivatives, etc. Synthetic hydrogels of 
the polyacrylate type or polyurethane type can also be 

30 suitable for the purpose. Superabsorbents of the type 
used in nappies can also be employed. 

When the adhesive-coated surface of the dressing is 
moistened with ■ the smallest quantity of water which is 
35 required for measuring the pH, it should be possible to 
measure a pH within the range 3,5-6.0 within a few 
hours. Preferably, the pH is within the range 4.5-5.8 
and most preferably within the range 4,9-5.5. 
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When a dressing or plaster according to the invention 
is used on skin which has an elevated pH (>6»0) due to 
external circumstances or disease, it is possible to 
measure a lowering of the pH within the interval 4.0- 
5 6.0 after a few hours of application when. using current 
methods for measuring skin pH (references) or when 
using the operating instructions for the PH 900® SKIN 
pH meter, . CK electronic GmbH, 50829 Cologne/Germany. 
When a dressing or plaster in accordance with the 
10 invention is used on skin which has a normal pH, a pH 
within this interval is then maintained, in contrast to 
what, would have been the case if the dressing had 
lacked the acidic additives. 

15 The present invention makes it possible to control the 
pH at the interface* between adhesive and skin by 
optimizing the buffer capacity and the rate of release 
of the buffer. The composition of the buffer system is 
' expediently selected such that the adhesive provides 

20 the desired ,pH on dry skin, where the adhesive is only 
loaded with very small quantities of skin moisture, 
without having very much effect on the pH deep down in 
a discharging wound which is covered by the dressing, 
due to the fact that .the buffer is greatly diluted at 

25 this location. It is important that, while the 
buffering effect is sufficiently^ large to ensure the 
desired pH on the skin during the period the 
dressing/plaster is used, this effect is also 
sufficiently small for it not to affect the pH in the 

30 moist, exudating wound more than marginally. 

Preparations having a pharmaceutical effect on the skin 
or wound can also be admixed with the adhesive layer. 

35 Figure 2 shows ' a diagram of a dressing in accordance 
with a second embodiment of the invention. This 
dressing also comprises a supporting material 3 which 
is provided, outside of a central region, with an 
adhesive layer 4 in which is present a substance which. 
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on contact with skin moisture, lowers the pH of the 
skin to a suitable value if this pH is too high. An 
absorbent pad 5 is arranged in the central region of 
the dressing. This pad can consist of a foam pad which, 
5 on its surface of contact with a wound, is covered with 
a thin silicone " gel layer which prevents the pad 
adhering to the- surface of the wound. Such a pad is 
disclosed by US-A-6, 051, 747 . The supporting materials, 
adhesives and substances which are suitable for the 
10 plaster described in connection with Figure 1 are also 
suitable for the dressing described in Figure 2. 

Adhesive in accordance with the invention . can be used 
on different types of self-adhesive dressings and skin 

15 plasters. Examples are self-adhesive plasters having an 
absorbent wound pad of the Band-aid (Johnson & 
Johnson) , Leukoplast (Beiersdorf ) , Salvekvick 
(Cederrot) , Airstrip (Smith & Nephew) , Mepore 
(M51nlycke) , Tielle (Johnson & Johnson) and Allevyn 

20 Adhesive (Smith & Nephew) type. Another suitable 
product type is represented by sticking plasters- and 
tapes for use on the skin, of the Mefix (Molnlycke) , 
Steri-Strip (3M) , Micropore (3M), Leukosilk 
(Beiersdorf), Mepiform (MSlnlycke) and Cicacare (Smith 

25 &. Nephew) . type . Occlusive self-adhesive wound dressings 
of the Duoderm (Convatec) , Op-Site (Smith- & Nephew) and 
Mitraflex (MSlnlycke) type are a dressing type which is 
suitable for the invention. The abovementioned product 
types are all coated with adhesive on one of their 

30 sides. The invention can also be applied to a product 
type where a supporting material is entirely 
impregnated with. adhesive, for example Mepitel 
(Molnlycke) , which consists of a perforated textile 
supporting material which is entirely surrounded by a 

35 soft, self-adhesive silicone gel (US-A-4, 921, 704) . 



Furthermore, a plaster in accordance with the invention 
can be used for treating skin diseases. It is also 
possible to affix an adhesive in accordance with the 
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invention to a supporting material for some other 
product which is to be attached to the skin, such as 
sanitary towels, wigs, ostomy bags, ostomy compresses, 
explants, false eyelashes, etc. 

5 

Implementation examples 

1. 40% ammonia was added, while stirring, to an aqueous 
acrylate adhesive of the dispersion • type (RHODOTAC 315, 

10 RHODIA Limited, Manchester, UK) until a pH of 5 was 
reached. After that, sodium carboxymethyl cellulose 
(CMC: Carboxymethylcellulo'se Natriumsalz [carboxymethyl 
cellulose sodium salt]. Art. 3333.1, Carl Roth GmbH, 
Karlsruhe, Germany) was added slowly while stirring 

15 vigorously. 1.5 ml of a pH 5.0 buffer consisting of 
NaH2P04*'2H20 + citric acid (in the ratio by weight of 
66.3% : 33.7%) were added slowly to 20 g of the 
dispersion while stirring. While the concentrations of 
this buffer were different in the different 

20 experiments, the weight ratio between NaH2P04'*2H20 and 
citric acid was constant. The adhesive was streaked out 
in a thin layer (approx. 40 g/m^.).. on a plastic-coated 
paper and dried at TO^'C. 0.1 ml of water was deposited 
in a drop on the adhesive surface and the pH on the 
•25 adhesive surface was measured with a flat pH electrode 
* after 5 minutes. Different compositions A-H were tested 
and were found to lower the pH to different extents as 
compared with the pure adhesive. The quantity of CMC 
and the quantity of buffer' are given in % of the dry 

30 weight of the final adhesive mixture. 



35 
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CMC (% dry weight) 


Buffer (% dry weight) 


PH 


A 


0 


0 


7.1 


B 


2 


0 


6.0 


C 


5 


0 


5.1 


D 


10 


0 


4.8 


E 


0 


10 


5.6 


F 


2 


10 


5.2 


G 


5 


10 


5.2 


H 


10 


Id 


4.9 



2. 40% ammonia was added, while stirring, to an aqueous 
acrylate adhesive of the dispersion type (RHODOTAC 315, 
RHODIA Limited, ' Manchester, UK) until a pH of 5 was 
5 reached. After that, different types of foodstuff 
thickener (Pectin, citrus, art. No. 1.3651-1, KEBO 
LabAB, Stockholm, Sweden and XanthanGummi [xanthan 
gum], art. No. 28," 602-8, Aldrich-Chemie, Steinheim, 
Germany) were added slowly while stirring vigorously. 

10 1.5 ml of a pH 5.0 buffer consisting of NaH2PQ4'2H20 + 
citric acid (in the ratio by weight of 66.3% : 33.7%) 
were added slowly to 2 0 g of the dispersion while 
• stirring. While different concentrations of this buffer 
were used in the different experiments, . the ratio 

15 between the NaH2P04 "21120 and the citric acid was 
constant. The adhesive was streaked out in a thin layer 
(approx. 40 g/m^) on a plastic-coated paper and dried 
at 70*^0. 0.1 ml of water was deposited in a drop on the 
adhesive surface. The sample was covered with plastic 

20 in order to protect 'it from drying out. The pH on the 
adhesive surface was measured with a flat pH electrode 
after 120 minutes. Different compositions A-F were 
tested and were found to lower the pH to different 
extents as compared with pure adhesive. The quantity, of 
•25 CMC and the quantity of buffer are given in % of the 
dry weight of the final adhesive mixture. 
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Pectin 


Xanthan gum 


Buffer 






{% of dry weight) 


(% of dry weight) 


(% of drv weiaht) 




A 


0 


0 


0 


6.8 


B 


0 


0 


5 


4.9 


C 


2 


0 


0 


4.7 


D 


2 


0 


5 


5.3 


E . 


0 


2 


0 


5.7 


F 


'• 0 


2 


5 


5.3 



3, The two components A' and B, respectively, in a two- 
component silicone adhesive system (Wacker Silicon 
5 45554, Wacker-Chemie GmbH, Munich, Germany) were mixed 
in equal parts. Finely divided pectin (the same as in 
example 2) and pH 4.5 buffer consisting of NaH2P04'2H20 + 
citric acid (in the weight ratio of 60.7% : 39.3%) were 
added slowly, while, stirring, in different quantities 

10 to give final concentrations as shown in the table 
below. The mixture was streaked out on a teflonized 
cloth in a thin approx. 1 mm layer. A nonwoven material 
was laid on top of the silicone as the supporting 
material and the sample was placed in a 130°C oven for 

15 5 minutes in order to cure the silicone. On curing, the 
cured silicone forms a soft self-adhering, gelatinous 
adhesive which attaches to the skin. After cooling, the 
silicone was peeled off the teflon surface together 
with the nonwoven supporting material. A moistened 

20 filter paper was laid on that side of. the silicone 
surface which had been in contact with the teflon 
during the curing. The filter paper was covered in 
order to protect it from drying out. After one hour, 
the pH was measured with a flat pH electrode. Different 

25 compositions were found to lower the pH to varying 
extents, as shown in the following table. 
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Pectin (%) 


Buffer (%) 


PH 


A 


0 


0 


7.9 


B 


1 ■ 


0 


5.8 


C 


10 


0 


4.6 


D 


0 


1 


5.4 



4. A soft, self-adhering hot-melt adhesive, Dispomelt 
70-4647 from National, Bridgewater, New Jersey, USA, 
5 was melted at 150°C. Pectin (the same* quality as in 
example 2) and citric acid/phosphate buffer (the same 
buffer as in example 1), respectively, were added 
slowly ,to the heated hot-melt adhesive while stirring 
vigorously. The' different samples were transferred to a 

10 heated teflon sheet (150*'C) and streaked out in a 
uniform layer of 1 mm in thickness. A supporting, 
material consisting of fibre cloth was laid on top and 
allowed to stick to the upper surface of the adhesive 
layer. The function of the fibre cloth was to reinforce 

15 the sample so that it was possible to peel it off the 
teflon surface without it coming apart. The samples 
were left to cool so that they* would congeal. After 
cooling, the samples were peeled off the teflon surface 
together with the fibre cloth. The congealed adhesive 

20 was soft and self-adhering and could be affixed to 
skin. A moistened filter paper was laid on the lower 
side of the sample, i.e. that side of the sample which 
had been in • contact with the teflon surface during 
curing. The filter paper was covered over in order to 

25 protect it from drying out. After an hour, the pH was 
measured with a flat pH electrode. 

Some samples in which pectin was admixed were prepared 
without any fibre cloth on the upper side. The pH was 
30 measured on these samples in the same way as described 
above except that the measurement was made on the upper 
side of the sample. The different samples were found to 
lower the pH to varying extents as shown in the 
following table. 
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PH 


Hot-melt adhesive, without additive (lower side) 


6.3 


Hot— TTLPlt* aHh*P^1T7& r'OTI'i" A "i n 1 nrr 1 Hfe Ywr uic^n rrVi-h 1^0/^4- -S 

(lower side) 




Hot-melt adhesive containing 10% by weight pectin 
(upper side) 


4.7 


Hot-melt adhesive containing . 10% by weight citric 
acid/phosphate buffer, pH 5.0 (lower side) 


5.2 



A PH900 Skin pH meter, Courage+Khazaka, Cologne, 
Germany, was used for measuring the pH in the above- 
5 described implementation examples. 

The experiments which were carried out demonstrate that 
there is a good possibility of influencing the pH in 
the contact surface between the skin and the adhesive. 

10 Experiments also show that there are many parameters 
which affect the quantity of additive which is required 
(adhesive type, buffer type, hydrogel type, proportions 
between adhesive, buffer and hydrogel,. etc.). It is 
very likely that optimizations would make it possible 

15 to substantially decrease the quantities of additive 
-employed. 
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PATENT CLAIMS 

1. Skin-friendly adhesive, characterized in that it 
contains a substance which, on contact with pH- 

5 neutral water, lowers the pH of the water. 

2. Adhesive according to Claim 1, characterized in 
that the pH is. lowered to between 3.5-6.0, 
preferably between 4.5-5.8 and more, preferably 

10 between 4.9-5.5. 

3. Adhesive according to Claim 1 or 2, characterized 
in that the buffer consists of alpha- or beta- 
hydroxyacids and their salts. 

15 

4. Adhesive according to Claim 3, characterized in 
that the buffer consists of sodium citrate and 
citric acid". 

20 5. Adhesive according to Claim 3, characterized in 
that the buffer consists of sodium propionate and 
propionic acid. 

6. Adhesive according to Claim 3, characterized in 
25 that the buffer consists of an inorganic buffer, 

for example a phosphate buffer. 

7. Adhesive according to Claim 6, characterized in 
that the buffer consists of NaH2P04 and Na2HP04. 

30 

8. Adhesive according to Claim 1 or 2, characterized 
. in that the pH-lowering substance consists of an 

ampholytic substance some of whose carboxyl groups 
are substituted by a positive ion, preferably Na"*". 

35 

9. Adhesive according to Claim 1 or 2, characterized 
in that the pH-lowering substance consists of a 
mixture of one or more components consisting of 
alpha- or beta-hydroxyacids and their salts, such 
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as sodium citrate and citric acid and sodium 
propionate and propionic acid, phosphate buffer^ 
such as NaH2P04 and Na2HP04/ and an ampholytic 
substance/ some of whose carboxyl groups are 
5 substituted by a positive ion, preferably Na*. 

10. Adhesive according to any one. of Claims 1-9, 
characterized in that it contains a hydrophilic 
polymer. 

10 

11. Adhesive according to any one of Claims 1-10, 
characterized in that it contains an additive 
consisting of a preparation . having a 
pharmaceutical effect. 

15 

12. Adhesive . according to any one of the preceding 
claims, .characterized in that the adhesive adheres 
to skin with a force of between 0.2-3 N, 
preferably 0.5-2 Nand most preferably 0.7-1.5 N. 

20 ' . ' 

13. Adhesive according to any one of the preceding 
claims, characterized in that it consists of a 
solvent-based or water emulsion-based acrylate 
adhesive, a tacky hot-melt adhesive, or a silicone 

25 adhesive which adheres to skin, or a mixture of 

two or more of the said adhesive types. 

14. Wound dressing comprising an adhesive-coated 
supporting material (1;3), characterized in that 

30 the supporting material (1/3) is coated with an 

adhesive (2; 4) in accordance with any one of 
Claims 1-14. 

15. Wound dressing according to Claim 14, 
35 characterized' in that the supporting material 

(1;3) consists of a flexible flat material, such 
as a plastic film, a knitted or woven fabric, a 
foam lamina or an unwoven fibre fabric. 
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16. Wound dressing According to Claim 15, 

characterized in that the supporting material is 
adhesive-coated on both sides. 

5 17. Wound dressing according to Claim 14, 15 or 16, 
characterized in that parts of the supporting 
material (3) lack an adhesive coating. 



10 



15 



18, ^ Wound dressing according to any one of Claims 14- 

17, characterized in that the adhesive consists of 
a solvent-based or water emulsion-based acrylate 
adhesive, a tacky hot melt adhesive, or a silicone 
adhesive which adheres to skin, or a mixture of 
two or more of the said adhesive types . 

19. Use of an adhesive according to any one of. Claims 
1-13 on a sanitary towel, a panty liner, a wig, an 
ostomy bag or ostomy compress, an explant or false 

, eyelashes . 
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